Background: the 39-item Parkinson's disease questionnaire (PDQ-39) is more sensitive to functional change than other measures of health and disability. Aim: to determine the ability of this scale to change over time and the concurrent validity of some of its subscales. Methods: we assessed a cohort of 67 Parkinson's patients for 18 months, using the PDQ-39, the GHQ-28 general health questionnaire and the Office of Population and Census Surveys disability instrument. Results: the Office of Population and Census Surveys disability instrument and GHQ-28 recorded no significant change, but the PDQ-39 showed marked changes in levels of functioning. We also analysed changes on the PDQ-39 subscales as well as concurrent validity data for several subscales. This showed concurrent validity with the Beck depression and anxiety inventories, the Barthel index and the Royal Postgraduate Medical School severity scale. There was a high level of concurrent validity for all comparisons except for the Barthel index. Conclusion: the PDQ-39 is a sensitive tool for monitoring change in patients with Parkinson's disease. It has high levels of concurrent validity with established measures of mood and motor function.
Introduction
Patients with Parkinson's disease may have cognitive, emotional and psychosocial difficulties, all of which can affect quality of life. Established assessment measures such as the Unified Parkinson's Disease Rating Scale [1] do not tend to cover these aspects in great detail. While scales of neurological dysfunction (e.g. those of Webster [2] or Hoehn and Yahr [3] ), psychiatric instruments (e.g. the Beck depression inventory [4] ) and generic functional disability questionnaires-e.g. the Office of Population and Census Surveys (OPCS) disability instrument [5] and the Barthel index [6] -are available, no scale has accommodated the assessment of the diverse signs and symptoms of Parkinson's disease or their impact on quality of life.
The 39-item Parkinson's disease questionnaire (PDQ-39) [7] attempts to characterize a wide range of parkinsonian signs and symptoms. It is a sensitive [8] , valid and reliable [9] index of performance in several aspects of Parkinson's disease. The scale might be useful for examining the efficacy of pharmacological, surgical and psychological interventions.
The PDQ-39 can be completed by most patients in about 10 min. Most of the subscales have few items and it would be comforting to know that scores achieved on these correlate with longer, well-established tests.
We have compared the relative sensitivity to change of the PDQ-39, the OPCS disability instrument and the GHQ-28 general health questionnaire in Parkinsonian patients, with the hypothesis that the PDQ-39 would have the greatest sensitivity. We have also assessed the validity of elements of the PDQ-39 by testing patients concurrently on established measures of disease severity, depression and anxiety.
Methods

Design
Patients were assessed at baseline and then at 6, 12 and 18 months. To determine the concurrent validity of the PDQ-39 subscales, we administered tests of symptom severity, depression and anxiety as part of the baseline assessment.
Measures
PDQ-39
This is a self-administered questionnaire which yields a single index of a subject's level of function. It has eight subscales designed to probe levels of mobility (10 items), activities of daily living (six items), emotional well-being (six items), stigma (four items), social support (three items), cognition (four items), communication (three items) and bodily discomfort (three items). Each of the 39 items requires the subject to respond to questions such as 'due to having Parkinson's disease, how often during the last month have you had difficulty dressing yourself?'. Subjects are asked to tick the appropriate response from 'never', 'occasionally', 'sometimes', 'often' and 'always/ cannot do'. Items were scored on a scale of 1 for an 'always/cannot do' reply.
Barthel index
The Barthel index contains 14 items, each of which relate to a different activity, such as 'drinking from a cup', 'dressing lower body' and 'walking 50 yards on the level'. We used the scoring scheme of Granger et al. [10] in which individuals are rated for each item on a three-point scale of 'unable', 'needs help' or 'independent'.
Beck anxiety inventory
The Beck anxiety inventory evaluates the signs and symptoms of anxiety in adults [11] . It has 21 items, each of which asks subjects to evaluate how much they have been bothered by a symptom during the past week. Responses are on a four-point scale of 'not at all', 'mildly', 'moderately' and 'severely'. A score of 0 was given to 'not at all' responses, 1 for mild, 2 for moderate and 3 for severe.
Beck depression inventory
Studies of the prevalence of depression in parkinsonism have yielded inconsistent outcomes. Given the known effects of depression upon neuropsychological test performance [4] , we measured depression using the Beck depression inventory. In spite of fears that somatic items on the inventory might resemble parkinsonian signs, the Beck depression inventory remains a robust and useful assessment of depression in parkinsonian patients [12] .
OPCS disability instrument
This instrument is designed to give a single measure of disability. It is more sensitive to changes in health status than traditional measures such as the Barthel index [13] . Subjects are asked to consider several statements and mark if they are applicable. Functional areas covered include locomotion, intellectual functioning, personal care, communication and dexterity. Each section contains statements ranked in order of severity. For example, the 'locomotion' subscale ranges from 'cannot walk 400 yards without stopping or severe discomfort' to 'cannot walk at all'. To obtain an overall severity score, the three highest scores are inserted into the following equation:
Worst score þ 0:4 ð2nd worstÞ þ 0:3 ð3rd worstÞ ¼ overall severity score:
GHQ-28
The GHQ-28 was introduced as a self-administered screening test to detect psychiatric disorder [14] . It has been widely used with subjects considered to be at risk of psychiatric disorder, including patients with parkinsonism (e.g. [15] ). The version we used has 28 questions which the subject evaluates and then selects one of four possible responses. For example, item B1 asks whether the subject has recently lost much sleep over worry. Possible responses are 'not at all', 'no more than usual', 'rather more than usual' and 'much more than usual'. We adopted the score method suggested by the test authors of scoring each item with 0 for 'not at all' to 3 for responses made at the top of the scale.
We also included a measure of disease severity (Appendix 1), for which assessments on a 0-3 scale were made on several primary and secondary signs. This scale has been used by the Royal Postgraduate Medical School in previous studies of parkinsonian patients.
Subjects
We recruited 67 patients with Parkinson's disease from the outpatient clinics of hospitals within the Ealing, Hammersmith and Hounslow Regional Health Authority. Details of the group's composition by age, sex and disease duration are in Table 1 . 
Results
We calculated descriptive statistics for our sample on the selected outcome measures. These data are reported in Table 2 and suggest that our sample were mainly in the mild stages of the disease. To test the sensitivity to change of the PDQ-39, GHQ-28 and OPCS disability instrument, we carried out one-factor repeated measures analysis of variance (ANOVA) of the data for each test, at baseline, 6, 12 and 18 months. Both the OPCS disability instrument [F (3, 57) ¼ 0.37, P ¼ 0.77] and the GHQ-28 [F (3, 57) ¼ 0.46, P ¼ 0.71] failed to show a significant effect of decline over the 18 months. In contrast, assessments gained using the PDQ-39 showed a highly significant decline [F (3, 61) ¼ 9.0, P < 0.0001]. The mean performance of our sample at each time point for each of these measures is shown in Figure 1 .
Having established the superior sensitivity of the PDQ-39 to change, we then proceeded to an analysis of change on each of the PDQ-39 subscales. The mean performance on each subscale at each time point, as shown in Figure 2 , reveals that all subscales (except emotion and bodily discomfort) show progressive, linear worsening. To establish this statistically, we subjected each subscale score at each time point to one-factor repeated measures ANOVA, testing at an a ¼ 0:01 to correct for multiple comparisons. This analysis showed significant declines for scores on the mobility [F (3, 61) ¼ 6. We then determined the concurrent validity of emotion, activities of daily living and subscales measuring motor difficulty: 1. For baseline PDQ-39 'emotion' and Beck depression inventory scores, correlation using Pearson's r yielded a coefficient ¼ 0.73 (P < 0.0001). This level of correlation strongly suggests that both tests are measuring the same 'mood' construct.
For baseline PDQ-39 'activities of daily living' and
Barthel index, as 63% of the sample scored at ceiling on the Barthel, we calculated Spearman's r to examine the relationship between these two variables. This yielded a significant value of r ¼ 0:3 (P < 0.02). We had expected baseline symptom severity, as measured using the Royal Postgraduate Medical School severity scale, to correlate highly with the 'mobility', 
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Discussion
These results demonstrate that the PDQ-39 can detect deterioration in patients with Parkinson's disease, especially changes in mobility, activities of daily living, social support and stigma. By contrast, the GHQ-28 and OPCS disability instrument failed to detect a significant change in function during the same 18-month period, suggesting that the PDQ-39 is a more sensitive measure of changes in symptoms. Clinical trials are designed to evaluate the efficacy of an intervention and are often conducted on a selected patient population. It is important to compare follow-up studies of efficacy with those designed to examine effectiveness-there is no certain relationship between efficacy and effectiveness. For example, an anti-parkinsonian drug may show only a small, statistically significant impact on postural stability, but this apparently modest effect may be sufficient to make the patient considerably more mobile and independent, thereby improving quality of life. It is therefore crucial to determine the effectiveness of a therapy using an instrument such as the PDQ-39. Additionally, subsequent surveillance studies using the PDQ-39 would provide a means of establishing levels of effectiveness in the wider patient population.
The results shown in Figure 2 suggest that for most of the PDQ-39 subscales decline is linear. Thus, the required efficacy of anti-parkinsonian compounds can be specified a priori, and studies powered to allow for detection of clinically relevant levels of effectiveness and efficacy. The same would hold true when testing the efficacy of surgical interventions, such as fetal graft or pallidotomy.
The PDQ-39 appears to be a useful and sensitive index of function in parkinsonism and reflects healthrelated quality of life. The administration of both the Unified Parkinson's Disease Rating Scale and the PDQ-39 could provide a cohesive and broad analysis of patients' difficulties. There is some overlap between the scales in the assessment of motor signs. Some scales of signs and symptoms and of activities of daily living are highly intercorrelated, despite differences in their composition [16] : for example, the motor examination and activities of daily living scales of the Unified Parkinson's Disease Rating Scale can be shortened without loss of reliability or validity [17] . The next step is therefore to shorten these scales so that they can be administered in less time. 
